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ABSTRACT 
The in cidence of basal layer melanocytes has been assessed in t he epiderJ.llis overlying 
and adjacent to melanocytic and other t umors of and in t he skin. The technique em-
ployed was direct counting of melanocytes in 6 fL vertical sections stained vvith hema-
toxy]jn and eosin. A sumrmLry of t he author's work on the distribut ion of melanocytes in 
n01mal human epidermis and age, sex and site related frequency variations is included. 
A raised incidence of melanocytes was ob. ·erved over primary malignant melanomas, 
compound nevi, juvenile melanomas and lentigos. The normal area incidence of melano-
cytcs was noted in t he epiderJ.llis over simple intradermal nevi, blue nevi , secondary 
malignant melanomas, secondary carcinoma in the dermis and most simple and malig-
nant non-melanocytic epidermal t umors. Three abnormal patterns of melanocyte distri-
bution were noted around malignant melanomas, symmetrical field change, asymmetrical 
field change and no fi eld change. Pat ients with tumors arising in areas of fi eld change 
bad a better five year survival rate and less frequent hematogenous dissemination than 
those wi t h no evidence of field change. The relevance of quantitative variations in 
melanocyte incidence to site distribution of malignant melanoma, t he relationship of 
clinical 'lentigo' to histologically assessed melanocyte patterns, the histogenesis of t he 
blue nevus and mechanisms of malignant transformation of melanocytes are considered. 
During a study of t he histology of malignant 
melanomas and pigmented nevi (1, 2) , I became 
interested . in the di stribution of melanocytes in 
t he skin overlying and adjacent to these tumors. 
It eemed possible that an invest igation of t he 
frequency and distribution of melanocytes in ap-
propriate sites J.llight assist in the understanding 
of the interrelationship of nevi and malignant 
melanomas, yield information of prognostic 
value in malignant melanoma and incre,1se 
knowledge of field change around melanomas . 
This paper describes t he results of such a study. 
MA'l'ERIALS A.L'ID :ME'l'HODS 
Biopsy material and autopsy tissue from various 
melanocytic and non-melanocytic tumo rs was fixed 
initially in 10% formo l saline for no t I ss than 24 
hours and subsequently in corrosive forma l over-
night. The tissue was processed in a 24 hour 
Histokinette cycle and 6 p. sections cut. The sec-
tions were stained by hematoxylin and eosin and 
when necessary by Fontana's method for melanin 
with and without bleaching. Masson's trichome 
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stain and Gordon and Sll"eeL's method for reticulin 
were occasionall y used. Th e incidence of melano-
cytes was assessed b~· direct counting of at least 
500 cells in the basal layer of the epidermis of 
several areas over and around l;he tumor and ex-
pressing the number of melanocytes pres nt as a 
percentage of all cells counted. This figure is the 
incidence of basal melnnocytes (B.M .). The ab-
breviation BM(T) refers to the melanocyte inci-
dence in areas overlying tumors and BM(A) to 
adjacen t areas. In the case of tumors with an int ra-
dermal component "oYer" refers to the epidermis 
·uperficial to this. For tumo rs confined to the 
dermo-epidermal junction (junctional nevi, len-
tigo) "over" has to be taken as the area of visible 
melanocyte abnormality . The area of skin exam-
ined peripheral to each tumor varied from speci-
mcnt to specimen but in all malignant tumors and 
most simple tumors was sufficiently large to include 
an area at its edge in which the iucidence of me-
lanocyte. was within the range normal for the 
site (3). No attempt was made to coun t melano-
cytes in nests of junctional activity or in t he epi-
dermis above the stra tum basale. 
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The evidence that th cells counted nrc melano-
cytes is discussed in detail in a previous paper on 
the incidence of melanocytes in normal skin (3). 
It is the author's intenlion to provide informa-
tion of use to the histopathologist, who is usually 
required to consider thin vertical sections, and the 
technique employed seems, despite its limitations, 
appropriate for this purpose. 
In the study mentioned above 290 specimens of 
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normal human skin were examined. The overall 
mean incidence of mdm10cyles in adult skin was 
found to be 10.1 % wi Lh a range from 4.0- 26.0% 
(S.D . ± 4.5). Varia lions were noled in different 
si tes with a higher Lhan average incidence in the 
head and neck, mean 14.6%, range 7.4-21.4% (S.D . 
± 3.5) upper arm, mean 12.0%, range 5.0- 22.2 % 
(S.D. ± 3.4) and lo11·er arm, mean 11.8o/o, range 
5.0-23.1 % (S.D . ± 5.7). There is also a progressive 
reduction in melanocyte frequ ency wiLh age. For 
practical purposes a melanocyte incidence in excess 
of 19% is regarded as abnormal in areas other than 
the face and neck and lower :mn. In th face, neck 
and lower arm values in excess of 22 % are re-
garded as abnormal. 
RESUL'l'S 
M elanocytic Tumors (Tables I and II) 
1. Simple intmdermal nevi. Thirty imple in-
tradermal nevi were examined. By definition, 
junctional activity was not present in the epi-
dermis over or around these tumors. The mean 
BM (T) was 15.3% with a range from 6--31 o/o 
(S.D. ± 6.2). The mean BM (A) was slightly 
lower at 13.7%, range 5-30% (S.D. ± 6.2). The 
occasional high values of BM (T) and BM (A) 
are considered in t he discussion. 
2. Compound nevi. One hundred and thirty 
t wo compound nevi were examined. Melanocyte 
counts were made between nests of junction ac-
tivity, the presence of jtmctional activity being a 
diagnostic feature of this tumor. The mean 
BM {T) was 22.8, range from 6--50% (S.D. ± 
10.5) and the m ean BM(A) 13.2%, range 4-40% 
(S.D. ± 6.6). 
3. Juvenile melanoma (epithelioid cell or spin-
dle cell nevus ). These tumors may be regarded 
as particul:wly florid examples of compound 
nevi (4). ix were avai lnblc for study. The mean 
BM(T) was 28.5%, range 11-51% (S.D. ± 
14.6) , and the mean BM(A) 17.5o/o , range 
9-3_1 o/o (S .D. ± 5.5). Jtmctional change was 
present over t he tumor in 5 of t he 6 cases ( 4%) 
but was no t seen lateral to t he main t umor. 
Spitz (5) al o recorded the absence of junctional 
activiLy peripheral t o these tumors. 
TABLE I 
Jlielanocytic ttmWTS: Incidence of m elanocytes in the ep·ideTmis oveT t1mw1·s 
:Mean incidence Range Standard Tumor type No. mclanocylcs error of the 
%, s:o. % Mean ± 
Simple intradermal nevi 30 15. 3 ± 6.2 6-31 1.13 
Corupound nevi* 132 22 .8 ± 10 .5 6- 50 0 .91 
.Juvenile melanomas* 6 28.5 ± 14 .G 11- 51 5.96 
Lentigo maligna 8 23.1 ± 10 .5 10-40 3.71 
Primary malignant melanoma* 55 22.9 ± 10.5 5- 56 1 .42 
Secoudary malignant melanoma 8 12.9 ± 5.8 5-23 2 .05 
Blue nevi 7 16.9 ± 7.1 10- 28 2.68 
*Associated junctional act ivity. 
TABLE II 
Jl1elctnocyl'ic twno1·s: Inciden ce of m ela.nocytes in the epideTmis acl.iacent to tumoTs. 
1\lcan. incidence Range Standard Tumor type No. meln.nocytcs error of the 
%,S.D. % M ean ± 
Simple intradenmtl nev i 30 13.7 ± 6.2 5-30 1.13 
Compound nevi 132 13.2 ± 6.G 4-4.0 0.57 
.Juvenile melMtomas 6 17 .5 ± 5.5 !)- 31 2.25 
Lentigo maligna 8 19.7 ± 11A 8-30 4. 03 
Primary malignant melanoma* 55 17.1 ± 8.1 4-45 1.09 
Secondary malignant melanoma* 8 11 .2 ± 3.9 6-19 1.38 
Blue nevi 7 15 .5 ± 5.1 7-23 1.93 
*Associated junction al act ivity. 
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4. hmctional nevi. It was not practicable to 
assess BM (T) in t hese tumors due t o the close-
ness of nests of junctional activity. The periph-
eral melanocyte distribution was similar to t hat 
noted in the case of compound nevi (vide infm). 
5. L entigo maligna. Eight examples of this 
condition were examined. The mean BM (T) was 
23.1%, range 10-40% (S.D. ± 10.5) , and the 
mean Bivi(A) 19.7%, range 8-30% (S.D. ± 
11 .4). By definition junctional activity was not 
present in any of these specimens. The most 
commonly encountered appearance was promi-
nent melanocyte pleomorphism and a marked 
general increase in the melanocyte incidence 
over a wide area (Fig. 1), but in a minority of 
cases a scattering of fo ci of high incidence was 
encountered, "pepper-pot" distribution (Fig. 1) . 
This latter appearance explains the low value of 
some BM(T). The high values of BM(A) are 
due to tJ1e gradual decrease in melanocyt e inci-
dence encountered peripheral to the clinically 
apparent lesion. 
6. Primary malignant melanoma. Fifty five 
primary cutaneous malignant melanomas from 
vanous sites have been examined. The mean 
BM (T) was 22.9, range 5-56% (S.D. ± 10.5) 
and mean BM (A) 17.1%, range 4-45%, (S.D.± 
8 .1) . 
I have previously described three patterns of 
field change in the epidermis around melanocar-
cinomas (1 , 2) (Fig. 2) . In pattern A, symmetri-
cal field change, there is a gradual increase in 
melanocyte incidence from t hat normal for the 
site t hrough an area of lentigo and/ or junctional 
activity to the main tumor. In pattern B, no 
field change, the melanocyte incidence normal 
for the site is maintained up to the edge of the 
tumor with junctional activity present only over 
the tumor. In t he third pattern, pattern C, 
asymmetrical field change, there is increased me-
lanocyte incidence and/ or junctional activity on 
only part of the tumor periphery. 
In a recent ly studied group 85 cases 28o/o were 
pattern A, 35o/o pattern B and 37 o/o pattern C. 
Patterns of peripheral melanocyte distribution 
similar to those noted in malignant melanoma 
(except that lateral junctional activity was not 
present) were noted in the skin around com-
pound nevi. This feature was assessed in 92 
cases. Twenty (22o/o ) showed pattern A (sym-
BM(A) 
19.7% 
BM(T) 
23 . 1% 
BM(A) 
19.7% 
MELANOCYTE DISTRIBUTION - LENTIGO MALIGNA 
FIG . 1. P atterns of melano cyte distribution in areas of len tigo . The width of the hatched 
area indicates melanocyte frequency. 
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BM(A) 
17.1% "!; JA 
BM(T) 
22.9% + JA 
BM(A) 
17.1% "!: JA 
MELANOCYTE DISTRIBUTION PATTERNS 
PRIMARY MALIGNANT MELANOMAS (55) 
Fro. 2. P at tems of melanocyte distribution in pri mary malignant melanoma. Patlem A, 
symmetrical field change; pattern B, no field change ; pattern C, asy mmetrical fi eld change. 
The continuous baseline indicates areas where junctional change may be presen t. The width 
of the hatched area indicates melanocyte frequency . 
metrical field change), 53 (58%) pattern B (no 
field change) and 19 (20%) pattern C asym-
metrical field change). Thus in a minority of 
compound nevi there is a quantitative abnor-
mality of melanocyte distribution beyond the 
edge of the main tumor . Morphological anom-
alies of melanocytes are not uncommon in these 
areas. 
7. Blue nevi. While the histogenesis of t llis 
tumor remains debata.ble (6) , it is considered 
least inappropriate to include it in t llis section. 
Seven blue nevi were examined. In one, the 
tumor was associated with a compound nevus. 
The BM(T) of tllis tumor was 28.0%, a figure 
regarded as relating more to the compound 
nevus than to the blue nevus. In the remai1ling 6 
tumors t he mean BM(T) was 16.9%, range 
10-28% (S.D. ± 7.1) and the mean BM(A) 
15.5%, range 7-23% (S.D. ± 5.1). Junctional 
change was not seen in t he environs of blue nevi 
unassociated with junctional or compound nevi. 
8. Cutaneous deposits of malignant mela-
noma. Eight deposits of secondary malignant 
melanoma lying at various depths in the dermis 
were examined. The mean BM (T) was 12.9%, 
range 5-23% (S.D. ± 5.8) and the mean 
BM(A) 11.2%, range 6-19% (S.D.± 3.9). In no 
case was junctional activity noted over or adja-
cent to t hese tumors. 
Non M e/anocytic Tumors in the Skin (Tables 
III and IV) 
Fifty-eight non-melanocytic tumors of the epi-
dermis and in the dermis were examined. They 
covered a wide range of morphology and tumor 
behavior. In general it can be said that the mel-
anocyte incidence in the epidermis over these 
tumors did not exceed the normal area incidence. 
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TABLE III 
Non-melanocvt1:c twnoT8: In cidence of mefanocvtes 
in the ep·l:del' lll.'is overlying twnors 
Mean incid ence Standard error of Tumor type No. mehuwcyLcs %, Range% the Mean S. D. ± 
Secondary car- 20 9.8 ± 3.0 5- 18 0 .67 
cinoma 
Basal cell car- 12 7 .0 ± 3. 1 5-14 0 90 
cinoma 
Squamous car- 10 5.5 ± 2.2 3-10 0.70 
cinom a 
Basal cell pap- 13 9.3 ± 3.5 5- lG 0. 97 
illorna 
Derma toft- 3 8.2 ± 1.1 7- 9 0 .64 
broma 
TABLE IV 
Non-melanocyl·ic l1WW?'S: Inc-idence of melanocytes 
i n the epidenn·is ad,jacent to lwnoTs 
.l\1crm incidence S tandard 
Tumor type No. melanocy tcs Range error of 
%, S.D. % th e i\Ican ± 
Secondtuy 20 8.9 ± 2.7 4.- 15 0.60 
carcinoma 
Basal cell· car- 12 1'1.7 ± 3. 1 !H9 0. 90 
cinoma 
Squ amous car- 10 9.5 ± 2.1 6-13 0.58 
cinoma 
Basal cell pap- 13 8.6 ± 1. 6 6- 11 0 .44 
illom.a 
Dennaton- 3 7. 8 ± 1.1 7-9 O.M 
brom a 
TABLE V 
'.l'he histolog1:cal d·iagno s1:s of the metastatic t1t??W?'S 
Diagnosis and primary s ite 
Carcinoma of breast 
Carcinoma of colon 
Adenocarci nom a uterine body 
Squamous carcin oma bronchus 
Leukemia depos it 
No. of cases 
11 
6 
1 
1 
1 
Junctional change was not seen. In the case of 
rodent ulcers and squamous carcinomas, the in-
cidence of melanocytes in t he base of the tumors 
was lower than t he incidence in adjacent skin. 
The 20 dermal secondary tumors situated at 
varying deptlJs covered a wide range of tumor 
type (Table V). The incidence of melanocytes in 
the basal epidermu was not increased by the 
proximity of metast::ltic deposits and in all cases 
a tumor free zone ww:; pre ·eut. In no case was 
junctional activity seen. 
DISCUSSION 
Melanocyte incidence in the epidermis related 
to simple int radermal nevi is similar to that of 
normal skin but a wide range of values does 
occur and is probably an index of current or 
recent mela.nocyte activity. There is no evidence 
t hat melanocytes of standard size and morphol-
ogy vary in mali gnant potentiaL It is therefore 
possible t hat the chance of malignant transfor-
mation in creases in areas of high melanocyte in-
cidence and there is a positive correlation of 
melanocyte frequency and melanocarcinoma inci-
dence in the face and neck (7 , 8). The high 
incidence of melanocytes in t he epidermis over 
compound nevi and juvenile melanomas is there-
fore highly significant and supports the view 
t hat these twnors are, in a proportion of cases, 
t he clinically evident precursors of melanocarci-
nomas. The skin around simple intradermal 
nev i, wit h a normal frequency of mehnocytes, 
would seem to have the same change of develop-
ing a malignant melanoma as non-nevoid skin in 
t lJ e same area, The ra.ised melanocyte incidence 
lateral to some compound nevi and juvenile mel-
anomas provides just ification for removing a 
wide margin of surrounding skin when tmnors of 
t his na.ture a.re excised. 
Lentigo as a soli tary lesion ranges from a dif-
fuse increase in melanocyte incidence through a 
peppering of clusters of melauocytes to fully 
developed sheets of these cells. Cytology ranges 
from classical mela;nocytes of uniform size a.nd 
shape to striking pleomorphism in whi ch mi-
toses, occasionally bizarre, occur. The term "rna-
ligna" appli es to the latter appearances which, 
especially if associated with a round cell and 
plasma cell infilt ration of the upper dermis, are 
the classical appearances of premalignant lentigo 
or malignant melanoma in situ, often indistin-
guishable from early invru ·ive malignant mela-
noma. 
The number of melanocytes in the epidermis 
over primary malJgnant melanomas is predicta-
bly high and their cytology is often bizarre. 
Zones of hlgh melanocyte frequency lateral to 
the main tumor mass (Patterns A and C) have 
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been noted previously (1, 2) . These findings are 
in agreement with Wong (9) who bas recently 
rep orted the examin::ttion of 12 samples of clini-
cally normal skin 5 em from the edge of malig-
nant melanomas employing conventional stains 
and t he dopa reaction on ver tical skin sections 
and epidermal sheets. Seven of these twelve 
samples showed a "considerable increase" in 
melanocytes relative t o the normal area inci-
dence and vari ations in melanocyte shape and 
size were noted in t his group. Lane et al. (10) 
repor ted :1 better survival in patients with tu-
mors showing lat eral junctiom l activity. I have 
found that patients with t umor patterns A and 
C ha, ·e better 5 year sunrival, rated 67% and 
63% respectively, t han t hose with pattern B, 
42%. T he difference between these figures is not 
formally signifi cant (x" = 2.17 and 3.28 respec-
t ively, P > 0.05 at 1 o freedom) . H ematogenous 
dissemination was more frequent in t umor pat-
tern B , 53% against 25% in A and 37% inC (x" 
= 4.10 at 1 o freedom, P < 0.05). Areas of abnor-
mal melanocytes outside t he primary t umor area 
strongly supp orts t he need for ·wide excision 
(usually excluding primary closure) of t hese t u-
mors. 
Patterns A and C probably represent malig-
nant melanoma arising in an extensive area of 
field change rather than secondary melanocyte 
changes induced by proximity to a malignant 
t umor. In pattern B malignant t ransformation 
has presumably affected a more localized group 
of meJanocytes. I t may be that the main histo-
logical evidence of an antecedent nevus is to be 
sought in t his type of cha.nge at t he derma-epi-
dermal junction rather than in residual dermal 
nevu s cells. 
Examination of dermal secondary melanoma 
supports Allen and Spit z's (11) view that prox-
imity of melmJOma deposits t o the epidermis 
does not induce junction::tl change. Botha :1Dd 
Lem1ox (12) reported t he repigmentation of an 
amelm1otic secondary melanom::t close to t he epi-
dermis but no induced junctional change. 
With the except ion of lesions associated with 
junctional or compound nevi t he melanocyte in-
cidence of the epidermis proximate t o blue nevi 
is generally normal. The conjunction of blue 
nevi and t hese lesions seems more frequent t han 
is explicable by chance. Whether t he melano-
geni c cells of blue nevi have failed to reach the 
epidermis during fetal migration, have returned 
to the dermis after a period in the epiderm is or 
are deriYcd from t he neural heaths t hey are 
capable of independent proliferation remote 
from the derma-epidermal junction and without 
parallel p roliferation of neighboring surface mel-
anocytes. 
The melanocyte population is stable in t he 
skin arotmd non-melanocytic dermal secondary 
t umors and various benign and malignant epi-
dermal t umors. The occasional pigmentation of 
basal cell papillomas, rodent ulcers and squa-
mous carcinomas would appear t o depend on an 
increased rate of melanogenesis rather t han an 
absolute increase in melanocyte incidence. The 
low incidence of melanocytes in the base of ro-
dent ulcers a,nd squamous carcinomas seems to 
result from rapid proliferation of tumor cells 
producing "dilution" of the relatively stable mel-
anocytes. 
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